The metabolic response to the euglycemic insulin clamp in type I diabetes and normal humans.
The euglycemic insulin clamp has been utilized extensively to measure in vivo tissue sensitivity to insulin under various circumstances. Insulin sensitivity is determined from the amount of glucose metabolized under steady state conditions. To assess the effect of abnormalities in other insulin responsive metabolic pathways on glucose metabolism and thus insulin sensitivity as measured by the glucose clamp, the concentration of lactate, pyruvate, 3-hydroxybutyrate, glycerol, alanine, and free fatty acids were measured at baseline and during a two-hour euglycemic clamp in 13 nonobese subjects with type I diabetes. The observed responses were compared to 11 normal controls. Insulin sensitivity as measured by M (glucose metabolized), MCRg (metabolic clearance of glucose), and M/I ratio (glucose metabolized per unit insulin) were all significantly decreased in the diabetic subjects (P less than 0.005). Free fatty acids (FFA) and 3-hydroxybutyrate were significantly elevated at baseline in the diabetic subjects (P less than 0.05) and decreased significantly at 60 and 120 minutes in both groups. Baseline blood pyruvate and lactate concentrations were similar in the control and diabetic subjects. Pyruvate increased significantly at 60 minutes in both groups (P less than 0.05) and returned to baseline in the control subjects but remained elevated at 120 minutes in the diabetic subjects (P less than 0.001). Lactate increased similarly in both groups and remained elevated at 60 and 120 minutes. In summary, insulin sensitivity as assessed by the euglycemic insulin clamp is decreased in type I diabetes. However, specific differences in the concentration of several other metabolites both at baseline and in response to hyperinsulinemia were also identified in the diabetic subjects.(ABSTRACT TRUNCATED AT 250 WORDS)